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5 Brandolini et al. (2010) calculate a median net worth to disposable income ratio of 1 in 2001 in the US against a 4.8 value 
for Italy in 2002 based on domestic survey data. 








































G%! ,+-1! 7'&;#@$'A! ,+#! ;$1,! '#0#5&%,! 7-%(-%91! &'#! ,+$1#! $7! <&<#'1! @+-*+! 9$! 3#6$%(! ,+#!
(#,#*,-$%! $7! ,+#! <$1-,-5#! %#H:1! ! &%(! ,'6! ,$! 1$05#! ,+#! *&:1&0-,6! <'$30#;! 36! -(#%,-76-%9!















-%(-5-(:&01! @+$! #H<#'-#%*#! %$%<$1-,-5#! =$'! #5#%!% # 9 & , - 5 # ? !* + & % 9 # 1 !- % !0 - 7 # !1 & , - 1 7 & * , - $ % !- % !
<&'&00#0! ,$! &! <$1-,-5#! *+&%9#! -%! '#&0! <#'1$%&0! $'! #D:-5&0-1#(! +$:1#+$0(! -%*$;#B! G%! &%!
#;<-'-*&0!&%&061-1!!$%!]J_M2!(&,&!!=OZR.Z\Z!!$31#'5&,-$%1!7$'!,+#!<#'-$(!OQRX8\UUX?!!)#**+#,,-!



















@-,+! ,+#-'! <##'1B! _:'! -%,#'%&0! <16*+$0$9-*&0! ;#*+&%-1;1! &'#! 1:*+! ,+&,! @#! $7,#%! :1#!













#77#*,1! 9#%#'&006! *$#H-1,B! G%! &((-,-$%! ,$! -,.! 1-%*#! ;$'#! <'-5&,#! *'#&,-$%! $7! #*$%$;-*! 5&0:#!
%$';&006!,'&%10&,#1!-%,$!&!+-9+#'!,&H!-%70$@!&%(!;$'#!'#1$:'*#1!&5&-0&30#!7$'!,+#!<'$5-1-$%!$7!
<:30-*!9$$(1.! ,+#'#! -1!&!*+&%%#0! ,+'$:9+!@+-*+! &%!-%*'#&1#!-%!&31$0:,#! -%*$;#! 9#%#'&,#1!
<$1-,-5#!#77#*,1!$%!+&<<-%#11!#5#%!-7!'#0&,-5#!<$1-,-$%1!&'#!:%*+&%9#(!=#1<#*-&006!-7!-,!&77#*,1!
+#&0,+.!#(:*&,-$%!&%(!,+#!*$1,!$7!<:30-*!9$$(1!&%(!1#'5-*#1?B!!








































-;;-9'&%,1! ;&6!C-;<$',F! +-9+#'! 0#5#01! $7!-%#D:&0-,6! &%(!&01$! +-9+#'! 0#5#01! $7!,+#! &3$5#!














































































































,+#;B! N$'#! ,$! -,.! <&',-*-<&,-$%! ,$! ,+#-'! <'$(:*,-$%! &%(! *$%1:;<,-$%! 9#%#'&,#1! &! <$1-,-5#!
#H,#'%&0-,6!$%!<&',%#'1!&%(!#%+&%*#1!,+#!D:&0-,6!$7!,+#!<:30-*!9$$(!-,1#07!=,$!,+#!#H,'#;#!$7!

























































4+#! %#90#*,! $7! '#0&,-$%&0! 9$$(1! ($#1! %$,! $%06! *'#&,#! <'$30#;1! @+#%! #5&0:&,-%9! 7&*,$'1!
&77#*,-%9!-%(-5-(:&0!0-7#!1&,-17&*,-$%!3:,!;&6!&01$!0#&(!,$!-;<$',&%,!*$%1#D:#%*#1!-%!,#';1!$7!
,':1,!&%(!<'$(:*,-5-,6B!/1!@#!&00!A%$@.!1-,:&,-$%1!0-A#!,+$1#!$7!<'-1$%#'S1!(-0#;;&.!,'&5#0#'S1!














&*,:&0! <'$(:*,-$%! $7! '#0&,-$%&0! 9$$(1! &%(.! ;$'#! 1<#*-7-*&006.! $7! $,+#'! ,6<#1! $7! '#0&,-$%&0!
9$$(1B!!
G7!@#!*&'#7:006!0$$A!&,!*+&'&*,#'-1,-*1!$7!'#0&,-$%&0!9$$(1!@#!;&6!:%(#'1,&%(!@+6!,+#6!*&%!
1:77#'! 7'$;! &! )&:;$0S1! '#0&,-$%&0! (-1#&1#! =)&:;$0! &%(! )$@#%.! OQZc?B! ! G%! ,+#! *0&11-*&0!
)&:;$0S1!(-1#&1#!-,!-1!&'9:#(!,+&,!,+#!'#0&,-5#!<'-*#!$7!<#'7$';-%9!&',1!5#'1:1!;&%:7&*,:'-%9!
&*,-5-,-#1! +&1! #H<0$(#(! -%! ,+#! 0&1,! *#%,:'6B! T+-0#! $%*#! ,+#! ,-;#! %##(#(! 36! &%! &',-1&%! ,$!
<'$(:*#! &! @&,*+! @&1! #H&*,06! ,+#! 1&;#! &1! ,+&,!, $ !< ' $ ( : * # !$ % # !+ $ : ' !$ 7 !< # ' 7 $ ' ; - % 9 !& ' , . !
,#*+%$0$9-*&0!-%%$5&,-$%.!(-5-1-$%!$7!0&3$:'!&%(!;&11!<'$(:*,-$%!&00$@!,$(&6!,$!<'$(:*#!
,+$:1&%(1!$7!@&,*+#1!-%!,+#!+$:'!%##(#(!,$!<'$(:*#!&%!+$:'!$7!<#'7$';-%9!&',B!4+-1!-1!@+6!

















%#*#11-,-#1?! &%(! :%(#'*$%1:;<,-$%! $7! 9$$(1! 1&,-176-%9! -%,'-%1-*! %##(1! ='#0&,-$%&0! 9$$(1!
&;$%9!,+#;?!@-,+$:,!(#<&',-%9!7'$;!'&,-$%&0-,6!36!&11:;-%9!,+&,!<#$<0#!,#%(!,$!;-1<'#(-*,!













*$:%,'-#1! @-,+! 0$@#'! @$'A-%9! +$:'1B! 4$! ,+-1! <-#*#! $7! #5-(#%*#! @#! ;&6! &((! ,+&,! -%! ,+#!
















































$%#! *+-0(! &%(! ,+#! &5#'&9#! (#1-'#(! %:;3#'! $7! *+-0('#%! -1! &'$:%(! \?B! /%! #5#%! 1,'$%9#'!
*$%*0:1-$%! <'$5-(#(! 36! ,+#! &:,+$'! -1! ,+&,! &1<-'&,-$%1! &3$:,! *+-0('#%! &'#! %$,! &77#*,#(! 36!
+#($%-*!&(&<,&,-$%.!,+&,!-1.!($!%$,!&(>:1,!,$!,+#!0#5#0!$7!&*+-#5#;#%,!&1!-,!-1!:1:&006!,+#!*&1#!
7$'!;&,#'-&0!#%(1B!!
                                                 
Oc!a $ ' !- % ( - ' # * , !0 - , # ' & , :' # !@ # !; # & % !# ; < - ' - * & 0 !& % & 0 6 1 # 1 !7$*:1#(! $%!,+#! -;<&*,! $7! $,+#'! 7&*,$'1! @+-*+! :1#! ,+#!
%:;3#'!$7!*+-0('#%!&1!*$%,'$0!5&'-&30#B!4+#!(-'#*,!0-,#'&,:'#!*$%*#'%1!&%&061#1!7$*:1#(!#H&*,06!$%!,+#!-;<&*,!$7!
,+#!%:;3#'!$7!*+-0('#%!$%!+&<<-%#11B!M5-(#%*#!$%!3$,+!1-(#1!+&1!<'$1!&%(!*$%1B!4+#!&(5&%,&9#!$7!C-%(-'#*,F!
























<&'#%,&0! @#003#-%9! '#&*,-$%! ,$! *+-0('#%! &*'$11!0 - 7 # !- 1 !( # ; $ % 1 , ' & , # ( !3 6 !e 0 & ' A !# , !& 0 B != \ U U R ? !
($*:;#%,-%9! +$@! 7-'1,! *+-0(! 3-',+1! +&5#! &! <$1-,-5#! -;<&*,! &'$:%(! ,+#! #5#%,! (&,#! @+-*+!
+$@#5#'!0&1,1!$%06!$%#!6#&'B!/%$,+#'!0-7#!*6*0#!#77#*,!-1!1+$@%!36!J,&%*&!=\UUQ?!&%(!)#**+#,,-!
#,!&0B.!=\UOU?!$31#'5-%9!,+&,.!-%!&!3'$&(#'!,-;#!+$'-E$%!&%(!@-,+!*'$1181#*,-$%&0!#1,-;&,#1!$%!&!






4+#! <:EE0#! +$@#5#'! '#;&-%1B! T+#%! <#$<0#! (#*-(#! ,$! +&5#! *+-0('#%! ,+#6! ;&6! 3#!
'&,-$%&0! $%06! -7! ,+#! <'#1#%,! (-1*$:%,#(! #77#*,! $7! *:''#%,! &%(! 7:,:'#! 0-7#! 1&,-17&*,-$%! 1,&,#1!
9#%#'&,#(!36!,+-1!(#*-1-$%!-1!<$1-,-5#.!@+-0#!@+&,!@#!;#&1:'#!-1!&!%#9&,-5#!#77#*,B!4$!!#H<0&-%!
,+&,.! @#! ;&6! &11:;#! ,+&,! 0-7#! 1&,-17&*,-$%! (#*0&'&,-$%1! &'#! 3-&1#(! ,$@&'(! ,+#! *0$1#'! <&1,!
#5#%,1.! @+-0#! &*,:&0! -%(-5-(:&0! (#*-1-$%1! &'#! ,&A#%! $%! (-77#'#%,! 9'$:%(1! $'! :%(#'! ,+#!
1,&%(&'(!&<<'$&*+!$7!:,-0-,6!:%(#'!'&,-$%&0!#H<#*,&,-$%1.!,+&,!-1.!,+#!<'#1#%,!(-1*$:%,#(!5&0:#!
$7! *:''#%,! &%(! 7:,:'#! #H<#*,#(! 0-7#! 1&,-17&*,-$%! @-,+! 7:006! '&,-$%&0! &%(! 7$'@&'(! 0$$A-%9!
*&<&*-,6!,$!#5&0:&,#!-,B!G%!1:*+!*&1#!@#!1+$:0(!&(;-,!,+&,!1#07!(#*0&'#(!0-7#!1&,-17&*,-$%!-1!;$'#!
3&*A@&'(! 0$$A-%9! &%(! ($#1! %$,! ;#&1:'#! :,-0-,6! $7! 7$'@&'(! 0$$A-%9! '&,-$%&0! -%(-5-(:&01.!
<#'7#*,06!&%,-*-<&,-%9!@+&,!-1!9$-%9!,$!+&<<#%!-%!,+#!7:,:'#B!!
/!,+-'(!#H<0&%&,-$%!@+-*+!&01$!(#<&',1!7'$;!,+#!<#'7#*,!-%7$';&,-$%!&11:;<,-$%!-1!,+&,!
-%(-5-(:&01! ;&-%06! 0$$A! &,! ,+#! '#0&,-$%&0! #77#*,! $7! +&5-%9! *+-0('#%! &%(! :%(#'#1,-;&,#! ,+#!
#*$%$;-*!#77#*,!$%!,+#-'!-%*$;#!&%(!,+#!%$%<#*:%-&'6!*$1,1!$7!'#&'-%9!,+#;B!








G%! ,+#! -%,'$(:*,-$%! @#! ;#%,-$%#(! ,+&,! ,+#! '#0&,-$%1+-<! 3#,@##%! +&<<-%#11! &%(!





+#0<! ,$! #1,-;&,#! ,+#! 1+&($@! 5&0:#! $7! ,+#! 9'$11! =<#*:%-&'6! <0:1! %$%! <#*:%-&'6?! #77#*,! $7!
+&5-%9! ,+#;B! 4+-1! *&%! 3#! ($%#! 36! '#<0&*-%9! ,+#! +$:1#+$0(! -%*$;#! @-,+! ,+#! #D:-5&0-1#(!
-%*$;#!:1-%9!<'$<#'!=(#;&%(!3&1#(\U!$'!1,&,#(!:,-0-,6!0#5#0\O?!#D:-5&0#%*#!1*&0#1B!G%!,+-1!*&1#!
,+#!<#*:%-&'6!#77#*,!$7!*+-0('#%!=,+#!'#(:*,-$%!$7!,+#!-%*$;#!&5&-0&30#!7$'!&%6!1-%90#!;#;3#'!
$7!,+#!+$:1#+$0(?!;&6!3#!1#<&'&,#(!36!,+#!%$%!<#*:%-&'6!=! -B#B! '#0&,-$%&0?! $%#! *&<,:'#(! 36!
,+#!%:;3#'!$7!*+-0('#%!5&'-&30#B!
!G % ! 1 : * + ! * & 1 # ! , + # ! 1 + & ( $ @ ! 5 & 0 : # ! $ 7 ! 3 $ , + ! ,+#!&99'#9&,#!&%(!,+#!,@$!(#*$;<$1#(!#77#*,1!
;&6!3#!-%,#'#1,-%9!7$'!<$0-*-#1B!4+#!&99'#9&,#!#77#*,!;&6!+#0<!,$!*&0*:0&,#!,+#!1:31-(6!=,&H?!
%##(#(! ,$! 1,-;:0&,#! ='#(:*#?! 7#',-0-,6B! 4+#! %#,! %$%! <#*:%-&'6! *$;<$%#%,! ;&6! +#0<! ,$!
*&0*:0&,#!,+#!%$%!<#*:%-&'6!='#0&,-$%&0?!*$1,!$7!,+#!(-5$'*#(!<&'#%,!@+$!-1!%$,!0-5-%9!&%6;$'#!
@-,+!,+#-'!*+-0('#%B!`#1:0,1!$%!]#';&%!]J_M2!(&,&!&,!-%(-5-(:&0!0#5#0!'#*$'(#(!7$'!;$'#!










1#'-$:1! 0-;-,1! $%! ,+#! #77#*,! $7! <$0-*6! ;#&1:'#1!& % ( !$ % !, + # !< $ , # % , - & 0 !1 : * * # 1 1 !$ 7 !; $ % # , & ' 6 !
-%*#%,-5#1!&-;#(!&,!&77#*,-%9!7#',-0-,6!(#*-1-$%1B!!
/!7-%&0!-%,#'#1,-%9!<$-%,!-1!,+&,.!-7!@#!'#0&,#!+&<<-%#11!'#1:0,1!@-,+!,+#!@#00!A%$@%!$%#1!
$7! ,+#! (#5#0$<;#%,! 0-,#'&,:'#! $%! @$;#%! #(:*&,-$%.! @#! ;&6! *$%5#%#! ,+&,! ,+#6! &'#! ,@$!
#H,'#;#1! $7! ,+#! 1&;#! <+#%$;#%$%! =)#*A#'! #,! &0B.! OQQU?B! _%! ,+#! $%#! 1-(#.! ,+#! -%*'#&1#! -%!
7#;&0#!#(:*&,-$%!=&%(!,+#!*$%1#D:#%,!-%*'#&1#!-%!,+#-'!$<<$',:%-,6!*$1,!$7!+&5-%9!*+-0('#%?!
+&1!3##%!$%#!$7!,+#!;$1,!#77#*,-5#!;#&1:'#1!'#(:*-%9!#H<0$1-5#!(#;$9'&<+-*!,'#%(1!=&%(!









(-'#*,! <$1-,-5#! #77#*,! $%! 0-7#! 1&,-17&*,-$%L! -?! &! ;-%-;:;! 0#5#0! $7! *&<&3-0-,-#1! -1! '#D:-'#(! ,$!
&<<#&'!-%!<:30-*!@-,+$:,!1+&;#^!--?!A%$@0#(9#!-1!0-A#!&!1,&%(&'(!9$$(!@+-*+!<'$5-(#1!(-'#*,!








:,-0-,6! 4%&* '%!- % * ' # & 1 - % 9 !, + # !1 # , !$ 7 !& 5 & - 0 & 3 0 # !7 : % * , - $%-%91! &%(! *&<&3-0-,-#1B! a:',+#';$'#.!
#(:*&,-$%!---?!-1!&!:1#7:0!-%1,':;#%,!,$!1-9%&0!$%#S1!$@%!1A-001!-%!&!7'&;#@$'A!$7!&16;;#,'-*!
-%7$';&,-$%! 3#,@##%! ,+#! @$'A#'! &%(! ,+#! <$,#%,-&0! #;<0$6#'^! -5?! 7$1,#'1! 0&3$'! ;&'A#,!
<&',-*-<&,-$%.! #;<0$6&3-0-,6! &%(! >$3! <'$,#*,-$%! &%(! 5?! -1! <$1-,-5#06! *$''#0&,#(! @-,+!
<'$(:*,-5-,6!&%(!#&'%-%91!=1##!)#*A#'.!OQQX?^!=5-?!-1!'#0&,#(!@-,+!>$3!1&,-17&*,-$%!1-%*#!,+#!
#(:*&,-$%&0!&,,&-%;#%,!+#0<1!9#,,-%9!;$'#!-%,#'#1,-%9!>$31!&%(!-%*'#&1#!,+#!<'$3&3-0-,6!$7!
*&'##'! &(5&%*#;#%,! =)0&%*+70$@#'! &%(! _1@&0(.! OQQX?.! 5--?! #%+&%*#1! &:,$%$;6! &%(!
-%(#<#%(#%*#!$%!,+#!>$3!&%(!<&',-*-<&,-$%!-%!'#0#5&%,!(#*-1-$%1!=/03#',!&%(!W&5-&.!\UUc?^!5---?!






1<#*-7-*&006.! $%06! ,+#! 7-'1,! ,@$! -,#;1! 9#%#'&,#! &! <$1-,-5#! (-'#*,! #77#*,! $%! 0-7#! 1&,-17&*,-$%.!
@+#'#&1!-,#;1!7'$;!---?!,$!5--?!-00:1,'&,#!-%(-'#*,!<&,+1!7$'!&!<$1-,-5#!#77#*,!,+'$:9+!'#(:*#(!
<'$3&3-0-,6!$7!:%#;<0$6;#%,!&%(!-%*'#&1#(!@&9#!&%(!%$%!@&9#!>$3!1&,-17&*,-$%B!4+#!-%(-'#*,!





0#5#01! 1-%*#.! #5#'6,+-%9! #01#! 3#-%9! #D:&0.! &%! -%*'#&1#! -%! &1<-'&,-$%1! ;&6! '#(:*#! 0-7#!
1&,-17&*,-$%B!/%!&%#*($,&0!#H&;<0#!;&6!3#!9-5#%!36!0$$A-%9!&,!+$@!,+#!'&%9#!$7!>$3!<$1-,-$%1!
(#1-'&30#!36!1,:(#%,1!*+&%9#1!&**$'(-%9!,$!,+#-'!#(:*&,-$%!'#*$'(B!d$31!@+-*+!&'#!(#1-'#(!






3244#"%'':* I5?82(#+"* #'* 3#13A)* 8+&&%A2(%5* @#(3* #"8+.%* :::* I5?82(#+"* .2)* #"5#&%8(A)* 8+"(&#6?(%* (+*
3244#"%''* 6)* 2AA+@#"1* 2* 6%((%&* 2524(2(#+"* (+* 832"1#"1* %"$#&+".%"(':* J?(* #(* 2A'+* (%"5'* (+* &2#'%*

























%#H:1! 3#,@##%! ,+#! -%*'#&1#! $7! 7:%*,-$%-%91! &%(! ,+#! #%+&%*#;#%,! $7! *&<&3-0-,-#1! -1! %$,!
:%'#&1$%&30#B!a:',+#';$'#.!1-%*#!&%!-;<$',&%,!<&',!$7!+&<<-%#11!-%#D:&0-,6!-1!#H<0&-%#(!36!
7&,! 0$@! ,&-01! =+-9+#'! 1+&'#! $7! -%(-5-(:&01! @-,+! 5#'6! 0$@! 0-7#! 1&,-17&*,-$%! 1*$'#1?.! +-9+#'!
#(:*&,-$%.!36!#%0&'9-%9!,+#!1#,!$7!7:%*,-$%-%91!&%(!*&<&3-0-,-#1.!'#(:*#1!,+#!0-A#0-+$$(!,+&,!
-%(-5-(:&01! &'#! (#5$-(! $7! 1:77-*-#%,! '#1$:'*#1! ,$! #1*&<#! ,+#! 0$@! 1&,-17&*,-$%! ,'&<B! J:*+!
'#1$:'*#1!;&6!3#.!7$00$@-%9!@+&,!$31#'5#(!&,!,+#!3#9-%%-%9!$7!,+-1!1#*,-$%.!,+#!-%*'#&1#(!
<$11-3-0-,6!$7!7-%(-%9!1&,-17&*,$'6!&%(!@#00!'#;:%#'&,#(!>$31.!$7!,&A-%9!*&'#!$7!$%#S1!$@%!

















1:77#'! 7'$;! *$;<&'-1$%1! @-,+! 3#,,#'8$77! <##'1! =1##! 1#*,-$%! \BX?!& % ( !$ : ' !* $ ; < # , - , - 5 # !
1$*-$#*$%$;-*!*$%,#H,!,#%(1!,$!#H&1<#'&,#!1:*+!(-77#'#%*#1!36!<'&-1-%9!,+#!@-%%#'1.!'#0-9-$%!







-1! 0-5#(! &1! &! *$%1,'&-%,! $%! -%(-5-(:&0! 7'##($;! $'! &1! &! 1$:'*#! $7! 1&*'-7-*#1! $'! @+#%! ;$'#!












#;#'9-%9! 7'$;! ,+#! 0&'9#! ;&>$'-,6! $7! +&<<-%#11! #;<-'-*&0! <&<#'1! @+#'#! ;&'-,&0! 1,&,:1!
5&'-&30#1! &'#! &0@&61! -%*0:(#(! &1! 1,&%(&'(! *$%,'$01B! /*,:&006! ;&'-,&0! 1,&,:1! *$%,'$01! &'#!













4+#! ;&''-&9#! '#1:0,! -1! '#;&'A&30#! -7! @#! ,+-%A! ,+&,! -,! ;:1,! %#*#11&'-06! 3#! &%! &5#'&9#! $7!
1:**#117:0! &%(! :%1:**#117:0! =3:,! %$,! 0#&(-%9! ,$! 1#<&'&,-$%?! ;&''-&9#1B! /9&-%! +#'#! ,+#!
*&:1&0-,6! %#H:1! -1! (-77-*:0,! ,$! &1*#',&-%B! G7! ;&''-&9#! ;&6! ;&A#! <#$<0#! +&<<-#'.! -,! ;&6!
%$%#,+#0#11! 3#! ,+#! *&1#! ,+&,! -%(-5-(:&01! @-,+! ;$'#! <'$1$*-&0! <#'1$%&0-,6! ,'&-,1! &%(! ;$'#!
$<,-;-1,-*!&,,-,:(#!,$@&'(!0-7#!&'#!;$'#!0-A#06!,$!7-%(!,+#;1#05#1!-%!1,&30#!;&''-&9#1B!
G%! ,+-1! '#1<#*,! ,+#! &%&061-1! $7! ,+#! -;<&*,! $7!* + & % 9 # 1 !- % !; & ' - , & 0 !1 , & , : 1 !- 1 !- % , # ' # 1 , - % 9 !& % ( !
-;<$',&%,!+#0<-%9!:1!,$!(-1#%,&%90#!(-'#*,!7'$;!'#5#'1#!*&:1&0-,6!#77#*,B!!
a'$;!,+-1!<$-%,!$7!5-#@!&!<&<#'!7'$;!e0&'A.!W-#%#'.!]#$'9#00-1!&%(!":*&1!=\UUR?!($*:;#%,1!&!








1&,-17&*,-$%! $'! 0&*A! $7! 1&,-17&*,-$%! -%! ;&''-&9#B! &%(! a'#6! &%(! J,:,E#'! =\UUZ?! $31#'5#! ,+&,!
(-5-1-$%!$7!0&3$:'!-1!-;<$',&%,!7$'!1<$:1#1S!@#0083#-%9!&%(!#1<#*-&006!1$!7$'!@$;#%!@+#%!
























































(-5-(#1! +-1! #H<#'-;#%,&0! 1&;<0#! -%,$! ,@$! 9'$:<1! &%(! &1A1! ,$! &00! <&',-*-<&%,1! ,$! ($! &!
<+$,$*$<6!$7!,+#!D:#1,-$%%&-'#B!/!=,'#&,;#%,?!9'$:<!$7!<&',-*-<&%,1!7-%(!-%!,+#!<+$,$*$<6!&!
(-;#!@+-0#!,+#!=*$%,'$0?!9'$:<!($#1%S,B!4+#!&:,+$'!($*:;#%,1!,+&,!#H!<$1,!,+#!,'#&,;#%,!





#;<-'-*&0! '#1#&'*+! <'$(:*,-5#! =W-! 4#00&! &%(N&*e:00$*+.! \UUZ?B! G%! 9#%#'&0! ,+#! (-1,:'3-%9!
-%70:#%*#!$7!;$'#!'#*#%,!#5#%,1!1+$:0(!%$,!<'$(:*#!#77#*,1!-7!@#!&11:;#!,+&,!1+$*A1!*0$1#!,$!
,+#!-%,#'5-#@!,-;#!&'#!'&%($;06!(-1,'-3:,#(!@-,+!E#'$!;#&%.!&%!&11:;<,-$%!@+-*+!-1!&00!,+#!
















'#1<$%(#%,1o! 90$3&0! #5&0:&,-$%! $7! ,+#-'! 0-7#.! '#(:*#1! ,+#! <$11-3-0-,6! $7! -%,#'<'#,-%9! 0-7#!
1&,-17&*,-$%!1*$'#1!&1!&!;#'#!&!1:3:,-0-,6!7:%*,-$%.!&1!K-;3&00!&%(!T-00-1!=\UUZ?!*$%>#*,:'#!7$'!
;#&1:'#1! $7! *:''#%,! &77#*,B! 4+#! <&'&00#0-1;! 3#,@##%! 0-7#! 1&,-17&*,-$%! ;#&1:'#1! &%(! :,-0-,6!













































N$'#! '#*#%,06.! &! 5#'6! -%,#'#1,-%9! &<<'$&*+! ,$!1 $ 0 5 # !, + - 1 !- 1 1 : # !+ & 1 !3 # # % !, + & , !@ + - * + !: 1 # 1 !
5-9%#,,#1! (#1*'-3-%9! 1-,:&,-$%1! $7! +&<<-%#11! $'!1 $ ' ' $ @ !& % ( !& 1 A !, $ !< # $ < 0 # !, $ !& , , ' - 3 : , # !& % !
+&<<-%#11! 0#5#0! ,$! -%(-5-(:&01! -%! ,+#! 5-9%#,,#B! 4+-1! &<<'$&*+! +&1! 3##%! :1#(! ,$! ,#1,! 7$'!
+#,#'$9#%#-,6! -%! 0-7#! 1&,-17&*,-$%! 1*&0#1! &%(! ,$! #5&0:&,#! -,1! #77#*,! $%! 1,&%(&'(! +&<<-%#11!
'#9'#11-$%1B!G%!$%#!$7!,+#!;$1,!'#*#%,!<&<#'1!)##90#!#,!&0B!=\UUQ?!<#'7$';!&%!#H<#'-;#%,!$7!
,+-1!,6<#!$%!&!0&'9#!1&;<0#!&%(!1+$@!,+&,!'#1<$%(#%,1!+$0(!(-5#'1#!1*&0#1!@+#%!&11#11-%9!
,+#-'! @#003#-%9B! g$%#,+#0#11.! ,+#6! 7-%(! 0-,,0#!3 - & 1 !- % !, + # !- ( # % , - 7 - * & , - $ % !$ 7 !1 - 9 % - 7 - * & % , !
(#,#';-%&%,1! $7! 0-7#! 1&,-17&*,-$%B! 4+#1#! 7-%(-%91! ! &'#! -;<$',&%,! 1-%*#! ,+#6! 9-5#! &! 7-';#'!
7$:%(&,-$%!,$!1:'5#6!;#,+$(1!&%(!0-7#!1&,-17&*,-$%!'#9'#11-$%1B!
g##(0#11!,$!1&6.!,+#1#!<'$30#;1!;&A#!&!7-H#(!#77#*,!<&%#0!#1,-;&,#!=@+#'#!3&1-*&006!@+&,!@#!

















J+-5! &%(! Y:3#'.! \UUU??^! =5?! ,+#! *0$1#! *$''#1<$%(#%*#! 3#,@##%! '#1<$%(#%,1S! 1#078(#*0&'#(!








*+#*A1! $%! ,+#! ,@$! ,'&(-,-$%&0! $%#1B! G%! #11#%*#.! -%(-5-(:&0! ;&6! #H<'#11! ,+#;1#05#1! @-,+!















4+#! <'$30#;! $7! 3-:%-5$*&0! *&:1&0-,6! &%(! #%($9#%#-,6! -1! <&',-*:0&'06! 1#5#'#! -%! +&<<-%#11!










,+#! 1-9%-7-*&%,! '#0&,-$%1+-<! 3#,@##%! ;$%#6! &%(! +&<<-%#11! ;&6! &01$! 3#! (#,#';-%#(! 36!
*$;;$%!:%$31#'5#(!-%(-5-(:&0!,'&-,1!=&11#',-5#%#11.!$<,-;-1;.!+$<#!-%!,+#!7:,:'#?!@+-*+!
<$1-,-5#06! &77#*,! 3$,+! 0-7#! 1&,-17&*,-$%! &%(! <'$7#11-$%&0! 1:**#11! -%! 0-7#! 0#&(-%9! ,$! +-9+#'!
-%*$;#B!
e$%,'$00-%9! 7$'! 7-H#(! #77#*,1! -1! +$@#5#'! %$,! 1:77-*-#%,! ,$! *&<,:'#! '#5#'1#! *&:1&0-,6B! a-H#(!
#77#*,1! <'$H6! ,-;#! -%5&'-&%,! -(-$16%*'&,-*! <#'1$%&0! *+&'&*,#'-1,-*1! 3:,! *&%%$,! *&<,:'#!
#%($9#%#-,6!3#,@##%!*+&%9#1!$7!,+#!'#9'#11$'!&%(!,+#!(#<#%(#%,!5&'-&30#.!,+&,!-1.!1-,:&,-$%1!
-%! @+-*+! 5&'-&,-$%! -%! +&<<-%#11! @-,+-%! -%(-5-(:&01! &*'$11! ,-;#! &77#*,! <$,#%,-&0! +&<<-%#11!








1-%*#! ,+#! ! <&',! $7! ,+#! ;#&1:'#(! #77#*,! @+-*+! -1! #H<'#11-$%! $7! &%! -%5#'1#! *&:1&0-,6! %#H:1!
=-%(-5-(:&01! @-,+! 0$@#'! 0-7#! 1&,-17&*,-$%.! $'! <'$%#! ,$! <#11-;-1;.! +&5#! '#0&,-5#06! +-9+#'!
(-77-*:0,-#1!-%!7-%(-%9!&!>$3?.!*&%!+&'(06!3#!,&*A0#(!36!&*,-5#!0&3$:'!<$0-*-#1B!!
4$! &<<06! ,+-1! '#&1$%-%9! ,$! ,+#! '#0&,-$%&0! 9$$(1! #H&;<0#! &1! &! <$0-,-*-&%! G! ;&6! -%*'#&1#!
@#003#-%9! @-,+! <$0-*-#1! @+-*+! ;&A#! -,! #&1-#'! ,+#! *'#&,-$%! $7! '#0&,-$%&0! 9$$(1! -7! &! +-9+#'!
7'#D:#%*6.! -%,#%1-,6!$'! D:&0-,6! $7! ,+#! 0&,,#'! &77#*,!0-7#! 1&,-17&*,-$%! 3:,! ;6!1,'&,#96!@-00! 3#!
,$,&006!-%#77#*,-5#!-7!$%06!,+#!'#5#'1#!0-%A!#H-1,1!$'!&%!#H$9#%$:1!(6%&;-*1!$7!<#$<0#!;$$(!
=@+-*+! ,+#! <$0-,-*-&%! *&%%$,! &77#*,?! :%-5$*&006!( # , # ' ; - % # 1 !, + # !7 ' : - , - $ % !& % ( !# % > $ 6 ; # % , !$ 7 !
'#0&,-$%&0!9$$(1B!bU!
/1! -%! $,+#'! #*$%$;-*! 1:37-#0(1.! *&:1&0-,6! <'$30#;1! ;&6! 3#! 1$05#(! 36! '&%($;-E#(! 7-#0(.!
0&3$'&,$'6! $'! D:&1-8%&,:'&0! #H<#'-;#%,1B! "&3! #H<#'-;#%,1! +&5#! ,+#! &(5&%,&9#! $7!
'#<'$(:*-3-0-,6bO!&%(!*&<&*-,6!,$!-1$0&,#.!*#,#'-1!<&'-3:1!&%(!@-,+!&!1<#*-7-*!,'#&,;#%,.!,+#!
*+&%9#!$7!,+#!5&'-&30#!@+$1#!-;<&*,!$%!$:'!,&'9#,!-%(-*&,$'!@#!@&%,!,$!,#1,B!4+#-'!;&-%!0-;-,!

























*$%1-(#'! &99'#9&,#! *+&%9#1! -%! '#&0! -%*$;#! &7,#'! ,'&%1-,-$%! $'! '#:%-7-*&,-$%! -%! `:11-&! &%(!
]#';&%6!'#1<#*,-5#06.!@+-0#!)#**+#,,-!&%(!e&1,'-$,&!=\UOU?!0$$A!&,!,+#!#77#*,!$7!,+#!41:%&;-!
&1!&!C%#9&,-5#!0$,,#'6F!36!*$;<&'-%9!*+&%9#1!-%!-%*$;#!&%(!-%!0-7#!1&,-17&*,-$%!7$'!-%(-5-(:&01!



























7:EE6B! 4+#6! &'#! 1+&'<! @+#%! &! :%-D:#! *:,! $77! :%-5$*&006! (-5-(#1! ,'#&,;#%,! 7'$;! *$%,'$0!
1&;<0#B!4+#6!&'#!7:EE6!@+#%!,+#!(-1*$%,-%:-,6!;&6!3#!*$''#0&,#(!@-,+!,+#!,'#&,;#%,!&%(!,+#!
*:,!$77!-1!%$,!:%-5$*&0B!







G%! ,+#! &<<0-*&,-$%! ,$! ,+#! '#,-'#;#%,! -%1,':;#%,.! ;$'#! 7$';&006.! -7! '#,-'#;#%,! @&1!
#%,-'#06!#H$9#%$:1!&%(!7-H#(!&,!ZU!7$'!&00!-%(-5-(:&01.!,+#!7$00$@-%9!1,&%(&'(!1<#*-7-*&,-$%!
*$:0(!3#!:1#(!!7$'!&!1+&'<!(-1*$%,-%:-,6!(#1-9%!
0 *1( , Re ) it l l j j k k i it
lj k
LS Dtime Agecat Controls T Age tage u D EJ GT H      !   ¦¦ ¦
!! = O ?
!









,+#! <$<:0&,-$%! 7$'! #&*+! -%(-5-(:&0! &9#! $31#'5&,-$%B! G,! *&%%$,! 3#! &77#*,#(! 36! &! 1-%90#!
-%(-5-(:&0!&%(!+&1!,+#!&(5&%,&9#!$7!3#-%9!:%*$''#0&,#(!@-,+!&9#!(:;;-#1B!/1!&!*$%1#D:#%*#!
,+#!#1,-;&,#!!1+$:0(!3#!
0 [( ) ] it l l j j k k i it
lj k
LS Dtime Agecat Controls f RA u D EJ GT H        ¦¦ ¦
!! = \ ?
!













4+#! &<<'$&*+! 7$00$@#(! 36! ,+#1#! &:,+$'1! -1! ,+&,! $7! *&0*:0&,-%9! ,+#! *$;<#%1&,-%9! 1:'<0:1!
=+#%*#7$',+!&01$!eJ?!$7!&!9-5#%!5&'-&30#!7$'!,+#!-%(-5-(:&0!#!;#&1:'#(!&1L!
 Pi Y CS i t i '   
 ) * ( ˆ exp 1 (
1
1 2 0 , D D !!! !! ! ! ! ! ! =b?! !
@+#'#!ǂ\!-1!,+#!*$#77-*-#%,!$7!,+#!9-5#%!%$%!;&'A#,!5&'-&30#!&%(!ǂO!-1!,+#!*$#77-*-#%,!$7!-%*$;#B!













!G,! -1! #5-(#%,! ,+&,.! -%! 1<-,#! $7! ,+#1#! 0-;-,&,-$%1.! ,+#! &<<'$&*+! ;&6! 3#! <'#7#''#(! ,$! ,+#!
&0,#'%&,-5#! $7! ! *$%,-%9#%,! #5&0:&,-$%B! /1! e&'1$%! &%(! N-,*+#0! =OQRQ?! &%(! W-&;$%(! &%(!







1&;#! 1*#%&'-$B! 4+#! -%,#'<'#,&,-$%! -1! ,+&,! '#1<$%(#%,1! +&5#! &! *0#&'! -(#&! $7! ,+#-'! 9#%#'&0!
@-00-%9%#11! ,$! <&6! 7$'! &! 9-5#%! 9$$(.! 3:,!%$,! $%! -,1! #H&*,! &;$:%,!&%(! $%! -,1! #0&1,-*-,6! ,$!
*+&%9#1!-%!,+#!1-(#!*$%(-,-$%1!<'$1<#*,#(!-%!,+#!+6<$,+#,-*&0!(#;&%(1B!/!!7$:',+!<'$30#;!-1!




#77$',! '#D:-'#(?! 1-%*#! ,+#! 1+&($@!5 & 0 : # !- 1 !* & 0 * : 0 & , # ( !- % ( - ' # * , 0 6 !@ - , + !* $ # 7 7 - * - # % , 1 !$ 7 !0 - 7 # !














,$! *$%*#%,'&,#! ,+#! 7$*:1! -%! ,+#! '#&0;! $7! <$1-,-5#! #*$%$;-*1.! +&1! (#7-%-,#06! %$! 1#%1#! -%!
%$';&,-5#! #*$%$;-*1B! J-%*#! #*$%$;-*! (#*-1-$%1! +&5#! *$%1#D:#%*#1! $%! &00! (-;#%1-$%1! $7!
+:;&%!0-7#.!-,!-1!;#&%-%90#11!,$!<'$<$1#!<$0-*6!1$0:,-$%1!@-,+$:,!*$%1-(#'-%9!-%!7:00!,+#-'!









#%5-'$%;#%,&0-1,1! @+-*+! +&1! 9$%#! $%! 7$'! &! 0$%9! ,-;#B! 4+#! 7-'1,! 7$*:1! $%! ,+#! <'$30#;! $7!
<$5#',6!&%(! *'#&,-$%! $7!#*$%$;-*! 5&0:#!&%(! 1:99#1,!,+&,! $%#! $7!,+#!;&-%!1$0:,-$%1! -1!,$!
1,-;:0&,#!&99'#9&,#!*$%1:;<,-$%!&%(!7$1,#'!#*$%$;-*!9'$@,+B!4+#!1#*$%(!*$%*#%,'&,#!$%!,+#!








&77#*,-%9! 1:3>#*,-5#! @#003#-%9B! 4+#6! ;&6! ,+#'#7$'#! ;&A#! $:'! <$0-*-#1! ;$'#! #77-*-#%,! -%!
<:'1:-%9! 1$*-#,&0! @#003#-%9! 36! -%,#9'&,-%9! <#'1<#*,-5#1! 7'$;! (-77#'#%,! (-1*-<0-%#1! &%(!!

















#H&;<0#! -7! @#! @$:0(! '#06! $%! ,+#! (-'#*,! #77#*,! $7! *0-;&,#! *+&%9#! $%! -%(-5-(:&0! @#003#-%9!
=@-,+$:,! *$%1-(#'-%9! -,1! -%(-'#*,! 1-(#! #77#*,1! $%! +#&0,+! &%(! 90$3&0! @&';-%9?! @#! 1+$:0(!
*$%*0:(#!,+&,!%$,+-%9!%##(1!,$!3#!($%#!&9&-%1,!-,!1-%*#!;$1,!<#$<0#!=#1<#*-&006!,+$1#!0-5-%9!-%!
*$0(!&%(!,#;<#'&,#!&'#&1?!9#%#'&006!0-A#!,$!+&5#!@&';#'!,#;<#'&,:'#1!&%(!;$'#!1:%%6!(&61B!
/%$,+#'! *&5#&,! $%! ,+#! 1,'&-9+,7$'@&'(! :1#! $7! 0-7#! 1&,-17&*,-$%! -%(-*&,$'1! 7$'! ;#&1:'-%9!
@#003#-%9!*$;#1!7'$;!,+#!C+&<<6!10&5#!<&'&($HF!=J#%.!\UUc?!@+#'#!-,!-1!*$''#*,06!&'9:#(!,+&,!
+&<<-%#11!1,:(-#1!;:1,!%$,!7&00!-%,$!,+#!,'&<!$7!*$%1-(#'-%9!1:3>#*,-5#!+&<<-%#11!&1!,+#!$%06!





#*$%$;-*! 5&0:#! -%! &! 1$*-&006! &%(! #%5-'$%;#%,&006! 1:1,&-%&30#! @&6! $'.! 3#,,#'! &%(! 10-9+,06!



















1-(#1! $7! -,! -%*0:(#! 1$*-&0! &%(! #%5-'$%;#%,&0! 7&*,$'1! @+-*+! &'#! *$%1-(#'#(! -%! ,+#-'! (:&0!
7:%*,-$%!$7!3#-%9!<'$(:*,-$%!7&*,$'1!&%(!*$%,'-3:,-%9!<#'!1#!,$!-%(-5-(:&0!@#003#-%9B!!
T+&,!<'$3&306!+&1!,$!3#!'#-%7$'*#(!-%!,+-1!1*+#;#.!&%(!&01$!-%!,+#!#*$%$;-*!'#1#&'*+.!-1!,+#!
#;<+&1-1! $%! +$@! 9$$(! D:&0-,6! '#0&,-$%1+-<1! ;&6! 3#! ,+#! -%7'&1,':*,:'#! @+-*+! +#0<1! ,$!





,#&;! @$'A-%9! $7,#%! 9#%#'&,#! 2&'#,$! 1:<#'-$'!' # 1 : 0 , 1 !@ - , + !' # 1 < # * , !, $ !, + # !, ' & ( - , - $ % & 0 !
-%(-5-(:&0-1,!&<<'$&*+!7$00$@-%9!g&1+!'&,-$%&0-,6!=N*!e&3#!#,!&0B.!\UUb^!)&1:.!OQQX?B!!
4$! *$%*0:(#! @-,+.! <$0-,-*-&%1! @$:0(! 3#,,#'! %$,! %#90#*,! @+&,! *$;#1! $:,! 7'$;! +&<<-%#11!
1,:(-#1! -%! $'(#'! ,$! :%(#'1,&%(! ,+#! (##<#'!; $ , - 5 & , - $ % 1 !$ 7 !+ : ; & % !# * $ % $ ; - * !& * , - $ % 1 . !
<'$(:*,-5-,6!&%(!#%,'#<'#%#:'1+-<B!2$0-*6!;#&1:'#1!(#1-9%#(!@-,+!,+#!&-;!$7!;&H-;-1-%9!
$:,<:,! 9'$@,+.! @+-*+! ($! %$,! *$%1-(#'! ,+#-'! #5#%,:&0! :%-%,#%(#(! *$%1#D:#%*#1! $%! %$%!
;$%#,&'6!7&*,$'1!&77#*,-%9!-%(-5-(:&0!@#003#-%9.!*&%!&*+-#5#!,+#-'!<'-;&'6!9$&0!$7!#*$%$;-*!
9'$@,+!=#5#%!,+$:9+!,+#6!;&6!+&5#!#5#%!<'$30#;1!$%!-,!(:#!,$!,+#!&3$5#!;#%,-$%#(!9&;#!
,+#$'#,-*! *$$<#'&,-5#! <&'&($H#1?! 3:,! 1#'-$:106! '-1A! $7! ;-11-%9! ,+#! ,&'9#,! $7! *$%1$0-(&,-%9!




D54! M*!$<<)+1$%+.*! .-! #$<<+*'00! /'%#.7.).,E!%.! /$1&.'1.*./+1!<.)+1+'0I!%#'!+*-)$%+.*N
2*'/<).E/'*%!%&$7'N.--!&'C+0+%'7!!
!






































mjt m jt jt jt jt v Y u       ¦T M \S E K !!! ! ! ! ! ! ! =c?!
@+#'#! jt K !-1!,+#!&5#'&9 #!:%#H<0&-%#(!'#1-(:&0! 7$'!*$:%,'6!>!&,!,-;#!,! 7'$;!,+#!7-'1,!1,&9#!








                                                 













!! ! ! = Z ?
!
@+#'#! Ǆ!- 1 !, + # !' # 9 ' # 1 1 - $ % !* $ # 7 7 - * - # % , !$ 7 !: % # ; < 0 $6#(! -%(-5-(:&01! -%! ,+#! 7-'1,! 1,&9#! 0-7#!















)#**+#,,-.! e&1,'-$,&! &%(! ]-:%,#00&! =\UUQ?! #H,#%(!, + # 1 # !' # 1 : 0 , 1 !- % !, @$ !( - ' # * , - $ % 1 !3 6 !, # 1 , - % 9 !
@+#,+#'!,+#!-%70&,-$%I:%#;<0$6;#%,!,'&(#8$77!*+&%9#1!&**$'(-%9!,$!&9#!!&%(!,+#!(#9'##!$7!
#;<0$6;#%,!<'$,#*,-$%!-%!(-77#'#%,!*$:%,'-#1B![1-%9!,+#!1&;#!(&,&3&1#!7$'!&%!#H,#%(#(!,-;#!
<#'-$(! =M:'$3&'$;#,#'! J:'5#6.! OQPc8\UU\?! ,+#6! ($*:;#%,! ,+&,! ,+#! '#0&,-5#! *$1,! $7!
:%#;<0$6;#%,!5#'1:1!-%70&,-$%!-1!;&'A#(06!+-9+#'!-%!*#%,'&0!&9#!*0&11#1!&%(!-%!*$:%,'-#1!









N$'#! 1<#*-7-*&006.! ,+#! &:,+$'1! @$%(#'! @+#,+#'! ,+#! (-77#'#%,! 3#+&5-$'1! $7! #*$%$;-*!
-%1,-,:,-$%1!-%!,+#![J.![K!&%(!*$%,-%#%,&0!T#1,#'%!M:'$<#!;&6!3#!<&',06!#H<0&-%#(!36!,+#!




















































































&%(! 0&3! #H<#'-;#%,1.! ,$! (#<&',! 7'$;! ,+#! &%,+'$<$0$9-*&0! '#(:*,-$%-1;! $7! ,+#! 7:006! 1#078






































/%9#0#1.! "B.! \UUQB! /(&<,&,-$%! &%(! &%,-*-<&,-$%! #77#*,1! ,$! 0-7#! #5#%,1! -%! ,+#! [%-,#(!
K-%9($;.!W#<&',;#%,!$7!M*$%$;-*1.![%-5#'1-,6!$7!]0&19$@.!W-1*:11-$%!2&<#'!URB!
!

































)#**+#,,-.! "B.! N&11&'-.! `B! &%(! g&,-**+-$%-! 2B.! \UOUB! T+6! +&1! +&<<-%#11! -%#D:&0-,6!
-%*'#&1#(h!!J:99#1,-$%1!7$'!<'$;$,-%9!1$*-&0!*$+#1-$%.!;-;#$B!
!
)#**+#,,-.! "B.! 2#00$%-.! /B! &%(! `$11#,,-.! aB!\ U U R B !` # 0 & , - $ % & 0 !] $ $ ( 1 . !J $ * - & 3 - 0 - , 6 . !& % ( !
Y&<<-%#11B!K6A0$1.!V$0B!ZO!=b?.!bXb8bZbB!!
!




































































e0&'A.! /B! MB.! W-#%#'.! MB.! ]#$'9#00-1.! uB! &%(! ":*&1.! `B! MB.! \UURB! "&91! &%(! "#&(1! -%! "-7#!
J&,-17&*,-$%L!/!,#1,!$7!,+#!3&1#0-%#!+6<$,+#1-1B!M*$%$;-*!d$:'%&0!OOR.!a\\\8a\XbB!
!









































'#5-#@! $7!,+#!#*$%$;-*!0-,#'&,:'#! $%!,+#! 7&*,$'1!&11$*-&,#(!@-,+! 1:3>#*,-5#!@#00!3#-%9B!
d$:'%&0!$7!M*$%$;-*!216*+$0$96!\Q.!QX!t!O\\B!
!
W$'%.! WB.! a-1*+#'.! dB! /B.! K-'*+9&11%#'.! ]B.! &%(! J$:1&82$E&.! /B.! \UUPB! G1! G,! e:0,:'#! $7!

























a#''#'8-8e&'3$%#00.! /B.! \UUcB! G%*$;#! &%(! T#0083#-%9L! /%! M;<-'-*&0! /%&061-1! $7! ,+#!
e$;<&'-1$%!G%*$;#!M77#*,B!d$:'%&0!$7!2:30-*!M*$%$;-*1.!RQc8Z.L!QQP8OUOQB!
!












a'#6.! )BJB.! ":#*+-%9#'.! JB! &%(! J,:,E#'.! /B.! \UUQB! 4+#! "-7#! J&,-17&*,-$%! /<<'$&*+! ,$! ,+#!
V&0:#!$7!2:30-*!]$$(1L!4+#!e&1#!$7!4#''$'-1;B!2:30-*!e+$-*#.!ObRL!bOPtbXcB!
!
a'#6.! )B! JB! &%(! J,:,E#'.! /B.! \UUUB! Y&<<-%#11.! #*$%$;6! &%(! -%1,-,:,-$%1B! 4+#! M*$%$;-*!
d$:'%&0.!OOU.!QORtQbRB!
!
a'#6.! )B! &%(! J,:,E#'.! /B.! \UU\&B! T+&,! *&%! M*$%$;-1,1! 0#&'%! 7'$;! Y&<<-%#11! `#1#&'*+B!
d$:'%&0!$7!M*$%$;-*!"-,#'&,:'#.!V$0B!XU.!<<B!XU\8XbcB!
!











































Y&'1&%6-.! dBeB.! OQccB! e&'(-%&0! T#07&'#.! G%(-5-(:&0-1,-*! M,+-*1.! &%(! G%,#'<#'1$%&0!
e$;<&'-1$%1!$7![,-0-,6B!4+#!d$:'%&0!$7!2$0-,-*&0!M*$%$;6.!ZbR=X?.!bUQ8b\O!
!
Y&6$.! )B.! &%(! J#7-#',.! TB.! \UUbB! J:3>#*,-5#!M * $ % $ ; - * !T # 0 0 8 3 # - % 9 !- % !M & 1 , # ' % !M : ' $ < # F !
d$:'%&0!$7!M*$%$;-*!216*+$0$96.!M01#5-#'.!5$0B!\Xb.!<&9#1!b\Q8bXRB!
!






Y-'1*+.! aB.! OQPZB! J$*-&0! "-;-,1! $7! ]'$@,+B! Y&'5&'(! [%-5#'1-,6! 2'#11.! e&;3'-(9#.!
N&11&*+:1#,,1B!!
!
Y-'1*+;&%.! /B.! OQPbB! 4+#! e+&%9-%9! 4$0#'&%*#! 7$'! G%*$;#! G%#D:&0-,6! -%! ,+#! e$:'1#! $7!
M*$%$;-*!W#5#0$<;#%,.!v:&',#'06!d$:'%&0!$7!M*$%$;-*1.!RP.!cXX8cZZB!!
!




d#%A-%1.! JB2B! &%(! _13#'9.! "B.! \UUbB! g$3$(6! ,$!2 0 & 6 !@ - , + h L !4 + # !G ; < 0 - * & , - $ % 1 !$ 7 !" # - 1 : ' #!


























































`#(#0;#-#'.! WB.! &%(! K&+%#;&%.! WB.! OQQZB! 2&,-#%,1S! ;#;$'-#1! $7! <&-%7:0! ;#(-*&0!


























































J,#5#%1$%.! )B.! &%(! T$07#'1.! dB.! \UURB! M*$%$;-*! ]'$@,+! &%(! J:3>#*,-5#! T#008)#-%9L!
`#&11#11-%9!,+#!M&1,#'0-%!2&'&($H.!eM2`!W-1*:11-$%!2&<#'1!ZQXX!
!





































T-%A#0;&%%.! "B! &%(! T-%A#0;&%%.! `B.! OQQRB! T+6! /'#! ,+#! [%#;<0$6#(! J$! [%+&<<6h!
M5-(#%*#!7'$;!2&%#0!W&,&B!M*$%$;-*&.!V$0B!Zc!=\cP?.!<<B!O8OcB!
!